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'_AT _,+:.,_,AL .".id'+I ,.'_,q',_.v.._.,_nqv_rT'£ m_`,., _ ___, FOR AER,:)NAUTICS

i.,_).i,:'__t, tests v,'_z'e ,naJ.e of a Curti._s _i._. 7lq-IC__-l_

four-b}ade pro_.::!}£r ,_'._ia Re._u0.iic P-I:_C i:rn!ailo in
c] _rr]-'3. . _.r+.d "_t 1%! _'_i. £,:_e <', . _";.... ¢'_ I "_',c_, _n (felt!on+',;. wken

ps:;:c::, _.-{s i ?-_cp._...:t(d £.'P'.TL _I:7,Pm,_i'L IO _)l+_] :i.%'+{i_7_ was _-Otlnr_ to
.... fz':',rt, 5 tO _ "_<_rc::. i_ it: ,: irr:bs at an zn, i'.cated aiz'c::)ced

c:f' " _ t • De:_ , ' __lo: _ri_ _ i:::_.:' Tit .-: loss ++'_"_.s a ,. +'ri_',u ted nri z::,rily

uS l"@G___C _.bns !.]i :.osb_?n l_i't-_]Pa.<: P:k -lOS l'OS'.dicff[i&{' iPOm
ir_ci'eaced orcrkk,'rk,: i' : t ccei'fis.lcr,t,s,

k •,,%_._"ach rttt_:%el _ ._'=s_ _._:k:i C _l-:,+_ '_nc/"e_sod sb( ,,_,,._ 17 to iU

r_r 1-1. r'C:z'c.'cpt r,t ap_ _] r.i_R_ !..laoh nimb<.r n£ ,_. Ths. ne
n m
i., [-] 5' S .',@]2(-'; 6Jrl 3,D k: ]r] % .-Jr c: %l W:irzr. ilC'_v sN t_ie _.)I..OD.}'.i-i.cr-L_{_D _.'.ao}l

number exoe<dei £i._]3 ;:_:d _lm' prorcltor efficieilc_/
r_eorense::_ ":t '-i rate o/' 'about _[ 'o_)rc:_,it rot" _n increase

. ' "RED R _r_i' 9 ! in tip i,!acr_ hi,, .... At -_, a_l',_lane I,_acn numo,sp

of' 0.7 arl<: cons'ent pr'ope _ icr rnteti_ ........ _a: s;_e<d the

L,DOO,.9i]©p,. <.f-'iozencv_ ,, aec.rer_sad, with _"t decr{u': se in p__.,ver
below r [lii:_-_r._¢ r)c',_,,er. In co:<paris_n with _:he effickencies

of low-sooed flicht tcs, ts (a :,!as]l n_/mb£r Of asproxi-

matelv 0._) at tl.e s'-m:e adv_,nce-diamcter z'atJo, hcwever,

the c?r::r.ressibi!ity loss :va_ re].at[ve!}: independent of
power.

Tle texts kr,'iicated that, b]!7 su'.babl_; increasin_[ the

s sl.[d!ity _nd rcducinr_ the _',otatlonal speed, it may be

_ossible b_ imorove tl_e !)r,Jpel!,,._r ef/'_ciency in both
e__-"_ and hi_"h-sr_eed r;r._ePlkt_!.on
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,P-'dJ,:_ldist:iiee £Pom thrust axis to survey point

9Pce-st'z c:A:;! :]t&b_.O DPe:3suDe

£r'ae-stP',-:._:r, b,t:t:_! pr'ess_lz, e

h/ffep,.;r, ce bet,_',een sliestr.e&m iota} o_ussuPe a,nd
_'PeC_--stDd::2,P_ U,t)%h.l_ Bt"OSSO.Y'e

:?'"<Jrel_'_ci_ bLr'_ st

_):._"_t";_i.__< 1' t )}',-:i'J@

o:_.otte!2: l- %:i<:_:st e:,cg,:'tcfent

:,_,ope!!<P ;-_,;_ _, ,:-:,ef'g-;_s;,cnt

nz'ot-cller ,:;2t'-: c k cncy

?atio of' d tl.:',ty <.,Z fPe¢ aip to "iens:i_%,.,- of a[.r
_Jb g-t'.%. IOV_:I

•:t:P<;1.1nc 17&oh []l£1))oY"

pp:5<,cll<,P-t;i.o <,_ch numbof

Bwj_pS:T,TT.:R ..... ] "-'m ::_7-T x,- r_

C'::,n::;r'_l r-,:?<_ci_ticstions o±' th._ pl.opel].(,P :ind Do_','<r

<:l_:_nt: sr'._ t,s _31]I:O,'ZS, ".

_:'!;i;_ib C:, :g 8 :i _r_l"]. .......... CI1]:'t[ss NO. 7__L_-!C2-12
!_]_::iese?%i:)n_ ................. Cle:rk Y
T:P'",','II _'' Ci'_. _r_te'p 12 re =`- 2 inches

T'z'o..:,{ ]lop &..c:l/' 2801o ................ 2:!
L,.n::.{ne ............. Pr, att h _O:;'.tney h-2800-21
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"_ _ _" • L4L07_ C0_ rDE_,TIAL NACA ACR No

}/.ilitary-0ower rating cf engine:
_ 2700_TIo.ln_e speed, rpra ...... • ........

tT_.n±fold pressure, inches of mercury ...... 52

Eorsepo';_er ............... 2000

_r_ticai _It!_de, feet . . . (anprox ) 27,000

_otmai-pow_r rating of engine"

En6tne sfeed, i'Fm .......... o "m_ " 25_O4_ro ......_,_old _ressure, inches f

Horsepower . ................. 1625
Critical ait:i_cde, feet ..... (approx.) 29,000

The propel_ _, as tested, was e]uipped v_itn the standard

production coeling cuffs. Bl_de-form curves are presented

_ figure i.

Prcpeli<r th_.,ust was messu_e(] by tke siipstream

total-presKu_e ._rv_y met_od. For this purpose tv.o survey

rqkes, connected to N_I;A recotrJtng multiple menometers,

_'cre mc'unted ! o_'_z<r:tal!y on either s tde of tPe fuselage

t............ne in_,at t]_e re9_ of _ _. ,..... S] co:..1 as ::k;cwn in f[}_ure 2.

A Fhoto£rs'<h cf 8ie 91_U.:]_:] _- , p.opeil.or, and s_rve7 rakes

P_oFelier torque w_s _<asur_d with a standard

Pratt _ Wh±tne,, torque r:eter, to which was _onnected a

stan Sa_.d NiJA pr,:ssure recorder. An :_ndicating pressure

!lace w_:: mourtsd it. th._ cockpit for use hy the pilot•
,e ordStand-_rd _._A;A r.:',cor¢.in6 instru,.::,nts were used to _ c

en<.ino _.;.e)d, imr_ct oressure_ static pressure, and free-

air tertperature. Propeller blade ansle was measu_,ed

with a sfecisl NA,;A spa_.k-type b_sde-angle recorfier.

T£2i PRo, CELSR£S

C_c ...,-ts.-V, ith engine o_,, :ed, meni_'old_ pre_.sure,

anti ln_cated s[uspeed _dju-_:ted to tb.e desir.ed values,
short rocord&: on _ 11 ins tru_:_ents were taken at intervals

c_f 2000 fctt ss ti:e _iL,yl,-_no cli!:tbed from sea level to

a!t i tude.

(.l_m_s w<re made _N;c!er the following conditmons:

i) ....- _'_'_...... ,-_]_ climbin,_ indicated airspeed

of 165 miict pe _-' hour

7 1 Yi i D,!,i iT .I AL
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(2) Normal T_ower at i.n@icr_ted _lrspeed of 160 "'e_nl _ , S per

hour

(3) _h)rmal nower at ind]cate_ airspeed of 165 m[]._-s per

The climb a_, ml].itarv oowe_' was tcrminute_ <_t _- _

relat!vclv low '_i_.tudc of _,000.... feet _-__re o.T

insuff:_cient e_u,<[._.e, c,_o]in@ indicated Ov_ ni_ ..... c_'_'nder-J__
head _emoei_at._r'_

High-speed tests.- Each high-soled run was made at

va].ue_ of en[Tin_ r-peU_d, torque, indicated alrspeod, and
_)ressure alt!tud_ selected to oroduce a desired combination

of val_.l(_sof atrnlane _<sch number, prr_peller advance-

diameter ratio, ":u_O power coef'flc.!ent. Because the air-

,alone was usual17 either c!i<_bing or diving during a run,

only enF_ine sr_eed, torque, and airspeed cau!c be fixed.
These values _,erc the_efor_ held constant as the airolane

nassed t.hrough the des__red aititu_e, when a shor_ r_cord
was taken.

fhe low-soeed runs (_,i_ 0.5), used as a basis for

<-.i_ects of commressibi!ity were made ind_,termining the _'_

the sa[_6',manner a._ the hlon-speed runs.

True airsneed, airplane Yach number, and air density

were ootalned bT/ stand_rc] reduction me_hods from the
re,corded values of imoact nressure, static pressure, and

indicated free-air tem:)crat_ire. Engine sDeed, torque,

ant propeller bl_dc angle were recorded directly.

Pr_pe_lle_. oower co_fflicient was calcu!_tcd by the
formula

Cp = ---<--r
_n_DP

Prooaller-t[p _iach num0er was obtained from the

e qu a tion

•t i, ,2

t' _'_I_TT_ ,'_'1'TmT /', T,



Propeller thrust coefficiert was evaTueted from the

me_s_,_r,cments of slL_:_stres,m total [,ressure by the method

describ.,_d in reference 1, v;hich gives

(1)

In order to obbein tlie aondimens °Ionaz" quantities used in

the present report, equacion (i) was reduced r;s folicws:

°CT dT _, I

_, on2D2

are equa I to bhe thrust coefftcier;ts.

2
against x s

• ].._.. j ,_ _,= .j ,..2 j. k_ /_

Climb tests.-fhe variations of blade angle,

advar,ce-diameter r.._tie, _nower and thrust coefficients,

ef')zciency, ss_d.r,roT_eller-tLp ar;d sZr!)lane I,<ach r:umbcrs

v,'Lth density _ititude for' the cli_;bs are [:,resented in
I ig_es _' to K These fL_!_i:_t data _sre also given in

taole I.

In escb Of' the climbs, cho_r_ges in propeller effi-

cierzcy will! altitude cppe--,r to he sm_il. Except for a
slicLt initial increase, efficiency tends to decrease
with altitr.de. This decrease i[: to be expected, since

the operatin_ l:_,it coe£'fic_ients of tie b!r_de sections

increase with .t.ncrcasing altitude and ap_)roach t_e stall

resion; the final _esult is to re@uce the secbion lift-

drag ratios anu to lov,mr tthe e!ficLency.

Compressibility effects b';cc<e evident in each of
the climbs whosoever the propeii_r-tLp kach n_mbcr exceeds

about 0._i6. Thrust-gradin_ cuL,w.;s i'o__ climb at normal

power and an indicated ai:,speed of !{O miles per hour

are presented in figure 7 to si_c.v,these efl'ects of
co:n_,_ressibi/it_ ,- at h_&_ " "p_,ope_].cr-_i_l_ Y;actt numbers The

effects of co_pr,_ssibilit.*r ar_ net ,-_v]dent in runs
29-1 to 20-11, in u;i;ich tip _,_",:.'b n_,u;:bers are below D._.5
(figs. 7(a) to 7(f)). 'fhe fir, st effects are evi_ent en
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the r_libt si@e of the propeller disk for run 20-12
(fig. 7(g)), in which the tie 'fach n_nber has reached 0.$6.

These effects continue to increase with tip _Jach r=umber.

Llttl_ or n_ evi#ence .:0fco:,ipress_billt) _ los_ exists on
the left side of the propeller disk, nrobab!y because the

left si_.e ts less heavily loaded than the right side

o ing to in._]ination of the tb_usb axis to the air stream.

To tne extent, therefore, that the disk load distribution
Is affected, the tin Mach number at which cor.:pressibility

effects first becor_e evident is influenced by the airplane

attitude with resoect to the flight oath.

The term "comnressibility effects" as used herein

means the effects shown by c_.anges in _he general shape
of the ...... _"thrust-_,(,]ng curves, for exa_:_nle, the dip in

1 'b

the curve between Xs 2 = 0.o and Xs _ - 0.9 as measured

with the right survey rake in run 20-15 (fig. 7(h)). The

t,_rm does not include the effect that causes the grading

curves for both the right ano left surw_ys _o approach
zero at the tip at different values of Xs_. This effect

is directly attributable t) an unintentional yawed

attit_Ide of the a_r.plane held during the run, which

causes the sliostream to be aisolaced laterally at the

survey rakes.

Lotuses _n thrust due to comoressibilit;l are present

at the high,or tip _iach numbers but no marked decrease in
effic_.er, cy attributable to this c_:,use fs aoparent. Lith

further increases in altitude that result in higher

sect[>n lift coefficie_ts and r,,!acnnumbers, howew<:r, it is

expected that the losses wou]d extend over' an increasing

hart of the clis_( area and that the effect on efficiency

would b_come s_n._l'_cant. ComT, r'essibility losses can be

delay,_d by reducing ti_e tip i0]ade angles. 2his reduction
would r_:sult in a <ransfer of load to the inboard sections,

which operate at lower ,_.lachnumbers and can therefore

absor0 the additional load _v_tbout ,_eri:;us compressibility
efYects. The inboard shift of load "_,_ouldalso tend to

bring the blade loading into clos_,r a(3re_;m_nt with the
theoretically ideal load distribution for a propeller

oocrating at low advance-diameter ratios; thus the

oossib_.l]ty of a reduct__on in induced lo_'ses exists. The,

use of this method is suggested only if _articular emohasis

is out on climb performance, since large icsses in efficiency

at hich s0e_d may result.

Since in the range of advance-diameter ratio for

climb the propeller operates at oower coefficients greater

CONFIDENTIAL

_.d_, a]rclune _'_;_chnu::ber. The curvos for the two ru._s

ill_tr, ate how co.mprossiOl].it F losses may be reduced by

dec_<as_.nc_"_ the oroo:_i!er rotational :?Deed a_d tiLer.ebv
l_J_r'_tq'_ ' _hr _:._r,t_i_ _,"_r,]'_ :'n_r_:}_r-'.-r:_ ":_,_r _,'_r, _ r_" _'I,_,



than t}_e w_,].ues for musi,,!ur:, efr.Lct{t ..... _' is 6er, er'a\Iv

reco.drS, zed th_ eit-_'r a ruduct._,_n !_ r;o'ver c_¢f!!ci,_'nt
or arl incr<ase :'..n _Ivar.ce-Qiam_t,£r, r'atio i.<: necossars" tD
inc:_ease effici_ncj. These ,_ebl_ods .'-{_.ei].iustrutad by

co_R)ar']_nf< %be >ffic'.<)ncv i<_els (at tip i':._cZ nuL,R)ers
bebw 0.:;o) oZ" the o].",.n',t3 (Fij,'_. J._ r_: !).

i0 CONFIDFNT!al, NACA ACR No. I_ID7

The effecu c.f load<n g .on t}=e propeller e_tciency
at high sneed was lnvecttcuted by making a series of runs
at an alrnlane ....r_.aczl number of about 0.7 and constant
nrooeiler seeed with varying newer. TPe result,::-: of t_ese
tess.,? are comnared in -figure 1} with t, te r_;sult:_ taken
from fi@uz'e g uf ]ow-st,',eed tests at the same adw..nce-
alia:rioter ratio ._-._ .. "_ , trapolated_-,Ilt. oo',:er coe.ff{clents. <no ex

point in figure l[ was ietermined tly first e:.:tenc_ng the

curve for the h :_-_.,:,_-soecd` tests (Cp : 0.)<',, in _"l_ure, _

to an airnlane _,._ch number of 0.7 and an _,,c'vance-diamctcr

ratio of 2.6. <'h_ value of efficfenc:r eb%ained v, as then
corrected to an advance-diameter ratio off :!. 7 o V using

the curve __r t,_:_ low-speed, tests (Cp = 0._<) of

figure q As _!_ Dower is reduced ti_e proneller

effic[ency decr<ases at boLh Io,_, and high speeds. The

comprcssio_lltv i_oss at high speed, as measured by the

cliff.etc.-nee in -_,q- . ._._ _ sne(,d and low-shoed efficiency, annears

to be relatlv_Iv_ ., z_e_e,.,_ent of po',_er end _s about

I0 to i_ percent throughout the range investigated.

The _ffect of compressibilit._, is to reduce the lift
coeff'cient for maximum section efficiency as the critical

_lach number is exceeded. A decrease in power would,

conse,[uently, be exnccted to cause a reduction in

co_oressibility loss. In this case, however, some

sections of the prooel]._.r are apnarentl? oncrating at

appro>:imate, ly maxi_._um efficiency and some, at lift coef-
ficients above those for maximum efficiency. Under such

circumstances a reduction in power would result in a

decrease in eff_cienc,v of so_e sections and an lmprow, ment

in efficiency in others: tLe ov._r-all effect w)u!d be
only a small chan_ in c__mur_,sslbi]ity loss. Figure I]$

shows that the tip sections are onerating, at hi _''a_ne:st

efficiency at high newer, s[nc_ as the power is reduced

the tip sections nroduce a dec_'easin 6 amount of thrust

in comparison with the inboard r_ecti<)ns. Some gain in

high-speed efficiency could nrobab!y be obtainud by an

adjustment in load, distribution.

.... ,_._ _,q
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Kr ,_C Oli C %dSI < _,:

Fl_L/Eht <c,<ts of the Cuctiss 7TOo 71JI.-IC2-12 1"o-:.1-

:.ace prcpel].cr on a Reontl[c r. _ _'?-_L, . strl_lan_ -indicRted

ti_ fokT,:_rtn._ c s .... t ..... :

i. In c.]i;r;b_'at ,__n ]r.Jicat3d sirspecd of' 2_65 miles

per i.._:r,._i'r._m - ;:.,_8 p_:'rcens v._a.slost in eCficienr¢, by

i;lcrea]Lng f_"<,m n,)pru__:l to mi!itar'_r Fov,,)Y', o?ir-taril_

b_o:.:us._ cf tT'.c rs_<ct_o_>_s in nect_o.L lift-drag ratio that

r¢_rt,fte_ l'r.:x-t]nc_t;"se<\ oper_<in L lift eoctfiu]entso

2. ?.[th <' l'_,;ucv ._:_tep, ]oss,'-,s in eff_.c'cncy due
t_ ccmnr'csstb'!it., uts,'t(,c st ,:.n airp.]_riiio M._cb. n,_riber

1)ss Shiraz: 0,;:, i:_,<',r'(,ase! _t_.r!ily, _;nd re, ached I0

t,, 11 pezce=lS ut -_!_ ,^]T__:iane },[',,oh nt_-r_bar of t).' 7. Comnressi-

bi!_ty !'_se_:s I;'£:::'_.;.L{evldcnb v:Len_sver the p.>-_p,_ller-t[o
..... iz :"<" a:_Pi in.i: rro':),'-;].ler.,: t<. rl_]i .',-,.)EI; 1;. CO." i<(! b._>)_.:.% 0.,,,L.,

_[';fJCi<'-:]U'7; (] }ctl@'_t,._,_C 9'3 ;. ruto of ubout "2 oel_cent for an

increa3c of tJ.l [_: 1,_,> _ ac_ nttmbe_.

/. :,ac:i fLu:hoop off 0.7, a reduction

ii_ _:nTin(- p.._'v_-Jr t_Z,rv, >n.-_it<_rT* P:_,"'r'r resulted _n "{ Jower

. - ..... , ...._ .... the ].css in efJictoncy due t_DPofJe±i__.:r eL.,. l(ieilc..Tf '"

cr-,<_rrc.ssiL[ti_y (i;.-,:,,_d o:; 1,)w-..,_oeed tes',:;r,'. -<t a corrc-

s-_ord]n.:!i advu__ce-d a_:et"_' ratio) -,,_s rglot[ve!y "nrTe<_ender.t
Oi" r,.OV_9p ,

.I$. ,_r':7.c,uftabiv_, increa_zn@, tb_., molic.'ty and reducing

the ro<_.t[onul some,'., an imor'L:,ve,_ent in the ppopellcp

effJ ciene] in both c]i:lb and iSgh-smeed oroe.."ution rJay be
Og:_r:ible ,,

Lan_:lo.xr _' emor_._ 1 Aer,tn'u__tic'{l Laboratory

Nat_tnf_l Aov[s,pv r;s,n:,._[btee For Ae:_:_nau',:,ics

I =.tr-ley n,,.... . = < I:] Va.

i; 7:ii. ,bR.-,IF C E

V._T,:qcv #L .., - F'I _ ;ht '"es_2s'on,cnt:s ,of Com_res'z:i

o" _ it)r b,ffe, r.,S . _+ 2"mce-Bt-:£e Thin ,_

. ___r _,,_r._:. _t Cor_,;Bt,'.Lr_t Adva:lo<-Liarrzeter

R-.ti_ ,und %lage _:n&,]e. u.ACA _.CR i,e. _" ..... 4
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TABLE I

FLIGHT DATA OBTAINED FRO_! CLIMB TESTS OF

CURTISS NO. 714-IC2-12 FOUR-BLADE PROPELLER

n
l__g. Run J Cp CT TI (rps)

_9-_o:_ o._ o_ o.7_3_.5_29-2 .1_9 139 .75o 22.63_9-_ .99 ._7 ._45 .76__2.62
29-4 1.02 .2o0 151 •768 22.l_

_-_._.o_._ _o_._ _ _,°4. 29-6 1.o_ .230 .750 22_
29- 1. 7
29 -78 12 .258 162 .75822.3

1.13 •2557 165 .73622•59_4¢ 29-9 1.19 •23 171 .74/_ 22.
¢ 29-10122 .28 1789• .7_2 22.

29-111.26 .302 179 .7¢_ 22.49

5, 7(a) 20-1 .94 .140 116 .77_ 21.21
5 2o-2 .99 .15o 121 .79_ 21.29

20-_ •165 1_2 ._99 21.
5, 7(b) 1.00 • 36

5 2o- 1.o6 •191 1 6 ._10 21.2o
5, 7(c) 2o-5. 1.o8 .189 _14o • 98 21.

2o- 15 .21_ 15o •806 21.
5, 7(d) ao- 78 1.5 1.17 .228 .156 .799 21.50

.5 7(e) 2O-9 1 20
5 2O-lO 1.26 . 1 • ._15 21.

5, 7(f) 20-111.28 .272 168 .791 21.

5,_(__o-__i__ .,o._7_ _5 _o-_ .3_ ._3 :Po_:_1
5. 7(h) 20-15 1. Z .186 .787 21.48

6 18-1 1.oo .14_ .118 .816 21.25
6 18-2 1.Ol .15_ .126 .8o9_I 37_6 18-3 1.o7 .171 .133 .83B211.I.T,2

6 18-5 1.165 .196 .i_5 .847 21.226 18-_ 1. .2o5 .149 .84521.53
6 18- 1.20 .220 .15_ .833 21._0
6 18-_ 1.a_ 237 15_ 819 21
6 18-9 1.2 .252 .163 .8aa 21[
6 18-io .32 .269 .168 .822 211_.__ :3670• 34 .279. 21• 17o .819]
6 18-12 1.37 .296 .176 .811 21.48
6 18-13 i._2 .32o .1y8 .791 21.51

, . o- ilI6 18-15 1.54 _ 1 1 .801 21
6 18-16 1.56 .379 .186 .76h 21

M Et
(d_g).

o.812 o.92 } 26.6
.818 ._SS 28.L_
.823 28.9

.756 29"_ ._o_
31.6

.85o 32•k

.869 .592 3_._

.865 .5533_.3

.882 .512 3b.2

•_ :_ _._•782 26 -4
. 0 27.6._9o._ 28.6.793

• 92 3o.2
,_la .775•731 _0.4
.828 .692 31.I
.825 .648 32.2
• 833 .62o 32._
• 849 .566_5_ 5_ _:_
._ _o_,5_.861 _ _7.9
•874 • 37.
.891 19_o :_ _o:o
_o :_ _._.788 28.0
.786 .8_2 29.0
•79_ .764 30.2

:_ ._ _o._.683 31.6

.825 .6_ _2._
_ _o__:l•8k3 .565

3_5_ _ _:_• 874 .L_99
•875 .470 2._ ._8 _:_
•922 .407 39.2
.922 :38t, I_0._
• 952 .357 k1.2

NATIONAL ADVISORY
COMMITTEE _OR AERONAUTICS
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FLIGHT DATA

CURTISS NO.

TABLE II

OBTAINED FROM HIGH-SPEED TESTS OF

714-IC2-12 FOUR-BLADE PROPELLER

Fig. Run j Cp CT

ll(a) 24-6 1.59 0.343 0.171

ll(b) 23¢-5 1.84 .347 .151

11(c) 24-1 2.08 .352 .134

11(d) 24-2 ,2.21 .351 .121

ll(e) 24-3 2.45 .558 .i07

ll(f) 24-4 2.47 .346 .099

14(a) 17-i 2.69 .144 .021

..... x7-a 2.77 .151 .o26

..... 17-5 2.70 .164 .o)o

14(b) 17-4 2.7) .176 .051

..... 17-5 2.75 .204 .040

..... 18-17 2.68 .216 .051

14(c) 18-18 2.67 .221 .046

..... 2o-18 2.58 .256 .o6o

14(d) 21-9 2.68 .282 .071

..... 2z-zo 2.55 .29o .o8o

..... 21-11 a.)a .age .o96

..... 21-12 2.Z£ .291 .Z08

..... 21-13 1.95 .295 .122

12 12-1 !2.54 .))o io9

_I n M llt a
(rp,) (des)

o.792 22.62 o.4)1 o.952 _.416 39.8

.8o1 22.47 .495 .979 .416 41.4

.786 aa._A .557 1.oo9 .hz8 _A.z

•759 22.46 .594 1.0)5 .422 45.3

•735 22.30 .655 1.064 .422 47.5

.7o8 22.1;8 .666 1.o77 ,432 47.9

•595 22.62 .711 1.o92 .5761 ....

.482122.o8 .712 i.o75 .56o ....

.5oo 22.52 .7o2 1.o79 .575 ....

•476 22.2o .706 1.o77 .569 ....

•543 22.03 .705 1.069 .557 ....

•656 22.50 .701 1.078 .559 47.8

•557 22.28 .695 1.070 .545 47.8

•609 27.51 .699 1.100 .551 47.2

.672 22.42 .695 i.o71 .541 ....

•704 22.45 .662 1.047 .521 .....

•758 22.47 .6o4 I.o15 .523 ....

•797 22.41 .554 .984 .527 ....

•805 22.49 .508 .960 .515 ....

.842117.81 .505 .805 .716 ....

NATIONAL ADVISORY

COMMITTEE FOR AERONAUTICS
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kigure L - Blade - form cur_'es for Cuff/s3 No. 714-/C2-IZ

_nur --_ lade prop elfer.
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F/gurc Z.- Zoc_zf/on of propeller and _urvey _kes otv _ Rep=bhc P-4TC aJrp/one.
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